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(54) SINGLE WAFER VACUUM PROCESSING DEVICE 

(57)Abstract: 

PURPOSE: To provide the load locking mechanism of a 
single wafer vacuum processing device, where dust is 
lessened in a small chamber where substrates to 
transfer are housed and which is repeatedly put in an 
atmospheric pressure state or a vacuum state, and a 
load locking operation can be carried out at a high 
speed. 

CONSTITUTION: A small chamber 8, which is repeatedly 
put in an atmospheric pressure state or a vacuum state 
to actuate a stage 2 which moves vertically in two steps 
in a vacuum to receive a substrate 10 from an arm 5 at 
an intermediate position and to ascend to the uppermost 
level, is provided. As a sealing mechanism is not 
provided inside the small chamber 8, dust is prevented 
from being generated due to a sliding motion. A gas flow 
becomes smoother under a substrate as compared with 
a conventional method where a pusher is provided just 
under a substrate to transfer it as pushing up, and a 
small chamber can be exhausted or leaked in a shorter 
time. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the load lock mechanism which carries in 
a substrate into equipment out of the atmospheric air of the equipment which is applied to 
manufacturing installations, such as a semiconductor device and electronic parts, 
especially processes etching, CVD, etc. to a substrate in a vacuum. 
[0002] 

[Description of the Prior Art] For example, as a conventional single- wafer-processing 
vacuum processor, there is equipment shown in the patent official report Showa 63-45467. 
Moreover, there is an example of the equipment of JP,59-94435,A which was made to 
reverse the processing side of a substrate and was conveyed from the load lock mechanism, 
and the patent official report 63-24412 which was made to go up and down a disk using a 
ring-like gasket, and formed the plasma reaction chamber and the substrate in-and-out 
room. 
[0003] 

[Problem(s) to be Solved by the Invention] Thus, it went up, the den was formed and what 
is called the lift which usually lifted and holds a substrate, and a pusher is prepared in the 
load lock mechanism which carries out taking-out close [ of the substrate ] to atmospheric 
air between vacuums through the den. This was required because of delivery with the 
handling device of a substrate established into atmospheric air, or delivery with the 
handling device in a vacuum. By the way, originally as for the thing which is necessity, it is 
important for a load lock mechanism whether to this den, evacuation is carried out and it 
returns to the inside of a short time in the inside of a short time at atmospheric pressure. If 
the actuation for a series of load locks of the evacuation of this den, handling, 
atmospheric- air disconnection, and handling is not completed to the inside of a short time 
rather than the time amount taken to process to a substrate, the production capacity of the 
whole equipment will be reduced. Moreover, also in order not to carry in in equipment 
impure gas, such as moisture which adhered on the surface of the den on the occasion of the 
evacuation from atmospheric air, while making surface area in a den small as much as 
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possible, it cannot be overemphasized that the ultimate-pressure force at the time of 
making it open for free passage with volume and a vacuum chamber is made small. For this 
reason, when the load lock mechanism of single wafer processing shown in the conventional 
example is used, it is necessary to perform evacuation and atmospheric- air disconnection in 
the range from which winding up of a foreign matter is not started as quickly as possible. 
In this case, since it had the above-mentioned pusher (lift), there was a problem on which a 
substrate moves at the time of evacuation, or a loading side is adsorbed in a substrate at 
the time of atmospheric- air disconnection. 
[0004] 

[Means for Solving the Problem] This is what happens since a gas the adhesion of a loading 
side carried out [ a gas ] the leak to a substrate by being too good since a gas of the pusher 
section contained by inferior surface of tongue of a substrate was not able to be exhausted 
smoothly cannot enter space of the pusher section. From a standpoint which makes the 
above-mentioned surface area small, although there is an example devised so that a slot 
might be established in a loading side of a substrate and a gaseous inflow might go as 
smoothly as possible with some equipments, of course, while it is not desirable, dust 
generated in a seal member of a pusher will be carried in in a den, and it does not 
necessarily become a good solution. 

[0005] For this reason, in this invention, a configuration of a substrate loading side was 
devised and the pusher itself was abolished. In case a substrate loading side (stage) in 
which a den was formed is dropped, you make it stop in delivery of a substrate within a 
vacuum, in the mid-position, in moving a substrate which is in the load lock section, for 
example on an arm for a hand rig formed into a vacuum of equipment. Next, after inserting 
in the lower part of a substrate so that it may not interfere in an arm with a substrate 
loading side, a substrate loading side is anew dropped to a location of the bottom. Moreover, 
if it completely operates it conversely with this in conveying a substrate towards reverse, a 
substrate is receivable on a substrate loading side. After receiving a substrate, a substrate 
loading side is raised to the maximum upper case, a den is formed, N2 gas etc. is introduced 
to this den, and it returns to atmospheric pressure. Next, a gate valve prepared in the side 
of a den is opened, and a substrate is taken out in atmospheric air with a loader formed into 
atmospheric air. The necessity of forming a pusher was abolished by giving a function to 
insert in the bottom of a substrate and to go up to the loader itself, in this case. Conversely, 
what is necessary is to descend, after a loader invades on a substrate loading side, and just 
to make it place a substrate, when carrying in a substrate in a den from a loader side. 
Moreover, even when based on this method, even if it can prepare separately what takes 
charge the load lock section only of carrying in, and two things which take charge only of 
taking out or enables it to perform carrying in and taking out in the one load lock section to 
a single-wafer-processing vacuum processor, it does not interfere at all. 
[0006] 

[Function] According to the method explained above, by having the space where the gas for 
inserting an arm and a loader can enough frequent a substrate inferior surface of tongue, a 
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substrate does not shift into evacuation or a substrate does not stick to a loading side after 
atmospheric-air disconnection. Moreover, there is no necessity of preparing into the den 
which formed the pusher for the substrate inferior surface of tongue and the load lock 
which in other words repeats an atmospheric-air vacuum, and since the sliding section 
itself can be lost, the suitable den for the load lock of a substrate without generating of dust 
can be formed. 
[0007] 

[Example] Hereafter, one example of this invention is explained using drawing 1 . Drawing 
1 is the schematic drawing having shown the cross section of the load lock section of a 
single- wafer-processing vacuum processor. 1 is a load lock chamber, 2 is a stage, and it can 
drive in the vertical direction by 3' which is the shaft of the cylinder of 3. Moreover, the 
cylinder 3 is having a cylinder 4 and cases connected, holds driving shaft 4' of a cylinder 4, 
and is fixing the location. It considered as the configuration using the so-called double rod 
cylinder. 5 is an arm for conveying the substrate in a vacuum, and made the substrate 
loading section the ************ configuration at the lower part at the tip of a member in 
which it circles. The driving gear of revolution of an arm 5 is 6. 7 is a conveyance chamber 
and 13 is the free wheel plate of the conveyance chamber 7. 9 is a gate valve which has the 
structure where a rectangular opening can be opened, when taking a substrate with the 
inside of atmospheric air in and out, and internal detailed structure was omitted. It is the 
substrate with which 10 is conveyed, and a processing side is turned up and it is conveyed 
horizontally. 11 is a free wheel plate for the maintenance of the load lock chamber 1, and 
was taken as the structure incorporating NOZOKIMADO of 12. 19 is a free wheel plate for 
incorporating a stage 2, and attached the bracket of 20 which supports driving shaft 4'. 21 
and 22 are the seal devices and rotation seal devices for direct-acting, respectively, and 
prepared the O ring in the duplex in this example. Moreover, it is the sealant which was 
shown by the sunspot in drawing 1 , and it does not attach the number for explanation 
especially. 

[0008] The load lock chamber 1 and the conveyance chamber 7 may be made into one, and 
you may form by the same member. Moreover, an arm 5 is good also as mere flat sheet 
structure, if delivery of a substrate 10 can be performed without interfering not only with 
the configuration of this example but with the stage 2. Although the drive of a stage 2 
required with the double rod cylinder in this example, it is good also as a drive using ****. 
Although the arm 5 was made into the conveyed method which carries out a revolution 
drive by this example, it is good also as ROBOTTOA-MU with two or more knots. 
Furthermore, it does not change to this invention at all as structure which used bellows 
and a movement installation machine for the seal device. 

[0009] Although the device gone up and down as other methods on this arm itself that 
circles can be added and delivery of a substrate with a stage can also be enabled In order to 
carry out that the arm is taking charge also of carrying-in taking out to the process 
chamber prepared in other locations, and usually optimizes the configuration of a substrate 
loading side in these process chamber for stabilization of process processing, An arm 5 
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cannot be made to be able to go up and down, a substrate cannot be received, and it cannot 
consider as the configuration of the convenient substrate loading side for that of ******. For 
this reason, in order to make effect on process processing slight at delivery of the substrate 
in a process chamber, usually it conveys, and the device gone up and down to an arm is 
unnecessary. [ by a substrate having using two or more PUSHA of the shape of a thin pin ] 
If an arm is furthermore driven in a horizontal direction and the vertical direction, a device 
becomes complicated and it is disadvantageous also in respect of reliability. For this reason, 
the stage 2 was made to take charge of ****** of the vertical direction for the substrate 
delivery by the load lock chamber 2 in this example. 

[0010] Next drawing 1 - drawing 3 are used, and the actuation when taking out the 
substrate 10 carried in the arm 5 in a vacuum in atmospheric air is explained. The arm 
revolution driving gear 6 is first operated like drawing 1 , and an arm 5 is inserted on a 
stage 2. Under the present circumstances, to cylinders 3 and 4, each driving shaft, 3', and 4' 
are in the drawn condition, and the stage 2 serves as the bottom. By making a cylinder 4 
drive and next, projecting driving shaft 4' caudad, as shown in drawing 2 , a stage 2 is 
raised and a substrate 10 is received in the upside substrate loading section. By evacuating 
an arm 5, as shown in drawing 3 from this condition, and projecting driving shaft 3' of a 
cylinder 3 up, a stage 2 is raised to the location which carries out a seal in the periphery 
sections other than a substrate loading side, and a den 8 is formed. It cannot be 
overemphasized that the exhaust air means (not shown) for carrying out evacuation to a 
den 8 from the leak device (not shown) and atmospheric pressure for returning to 
atmospheric pressure from a vacuum is established. This leak device is operated in the 
state of drawing 3 , and the interior of a den 8 is returned to atmospheric pressure. The 
after gate valve 9 is opened wide, and it takes out outside with the loader 14 formed into 
atmospheric air. Since it enabled it to drive in both a horizontal direction and the vertical 
direction, a loader 14 is raised making it invade under the substrate 10 and making a 
vacuum chuck drive, it can be seen in **, can carry out horizontal migration of the 
substrate 10, and can take it out. 

[0011] In carrying in a substrate into a vacuum out of atmospheric air, after ********( i n g) 
on the contrary operating a loader 14 and putting a substrate on the substrate loading 
section of a stage 2, closing and a den 8 are formed and it carries out evacuation of the gate 
valve 9 using the above-mentioned exhaust air means. It is possible to drop a stage 2 to the 
mid-position, to insert an arm 5, to drop a stage 2 to the bottom, after exhausting to a 
certain fixed pressure (from a vacuum to for example, lOOPa), and to make a substrate 
carry in an arm 5. 

[0012] Next drawing 4 - drawing 6 are used, and the 2nd example is explained. In drawing 
4 , explanation is omitted about what filled in the same number as drawing 1 . 3** made 
the lower part connect with the bulb of 16 while making the interior hollow, making it 
continue to the surface of stage 2' and making it penetrate, although it is the driving shaft 
of a cylinder 3. 17 is a flexible tube and prepared driving shaft 3** as an exhaust pipe 
arrangement of a den 8. By adopting this structure, it was able to become possible to carry 
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out arrangement ****** 0 f the exhaust port of the exhaust air means of the 
above-mentioned den 8 directly under a same axle top to a substrate 10, the flow of the air 
current by the exhaust air in a den 8 was able to become smooth compared with the case 
where an exhaust port is established in the conventional side wall, and the frequency of a 
location gap of the substrate by exhaust air was able to be reduced. Moreover, drawing 
which looked at the interior of a den 8 from the upper part of a substrate 10 is drawing 6 , 
and drawing where the conveyance chamber 7 looked at drawing 6 from ** is drawing 7. 
the substrate loading section of stage 2' - the perimeter prevention of a substrate of 15 - 
forming — an alphabetic character — how — it considered as the structure which supports 
the circumference of ****** 10 in the lower part. In this example, although the substrate 
loading section of stage 2' was made to project like the perimeter prevention 15 of a 
substrate and was prepared, the circumference prevention section at the time of putting 
the space and substrate 10 with which the base material of stage 2' itself is cut, and a 
loader 14 invades may be formed. From the standpoint which reduces surface area rather, 
such a direction is desirable. 
[0013] 

[Effect of the Invention] While according to this example form a den 8, there is nothing like 
a pusher that slides directly under a substrate 10 in case an atmospheric pressure leak is 
carried out, evacuation and, and there is no generating of the dust for it and becoming so 
advantageous to processing of a substrate, since evacuation and leak processing can be 
performed quickly, there is a merit which does not carry out rate- limiting [ of the 
productive efficiency ] . 
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